the underlying diseases and improved knowledge on such issues as the potential effects of disease activity on fetal health or the safety and usefulness of some medications during pregnancy and breastfeeding.
1 However, many aspects of the reproductive life of patients need to be considered, involving not only pregnancy and family planning but also fertility, contraception, and menopause.
2-4 For this reason, new evidence-based recommendations on the management of family planning and women's health issues in SLE and aim of preconception counseling is to define and engage more appropriate preventive strategies to limit the risk of complications, to recognize and treat complications as early as possible, and to discuss a monitoring plan during and after pregnancy with patients and their relatives.
The major complications that patients with SLE and/or APS may experience during pregnancy are prematurity, fetal loss (spontaneous abortion and intrauterine fetal death), intrauterine growth restriction, small-for-gestational-age newborns, preeclampsia, HELLP syndrome (eclampsia/hemolysis, elevated liver enzyme levels, low platelet count), and premature rupture of membranes. All these aspects need to be carefully discussed and understood by patients and their partners.
Preconception counseling is based on risk assessment in an individual patient (TABLE 1) . Risk factors for pregnancy complications can be divided into disease-related and general risk factors. Disease-related risk factors include maternal disease activity at conception or in the previous 6 to 12 months, 7-9 active nephritis during pregnancy or a history of lupus nephritis, 10,11 as well as severe organ involvement and end-stage organ damage, which are strongly associated with adverse outcomes.
12 Lupus nephritis flares during pregnancy can mimic preeclampsia, and differentiation between these 2 disorders can be APS have been recently developed by an international and multidisciplinary panel of experts. 5 The recommendations have been developed following the methodology proposed by the European League Against Rheumatism (EULAR) standardized procedures for guidelines.
6 In brief, the following techniques were applied: nominal group, Delphi surveys for prioritization, small group discussion, systemic literature review, and 2 rounds of Delphi technique for agreement. Twelve major unmet needs were identified and developed in this project: assessment of fertility, feasibility of assisted reproductive techniques (ARTs), use of contraception, management of menopause, and surveillance of malignancies. 5 The aim of this paper was to review the new EULAR recommendations to improve the knowledge on pregnancy and women's health among physicians involved in the care of patients with SLE and/or APS, underlining the need for a novel approach in the physician-patient communication.
Before conception: what health professionals need to know Preconception counseling and risk stratification Pregnancy planning in patients with SLE and/or APS is a crucial aspect in preventive medicine, and it is essential to increase the probability of a successful outcome. Therefore, the principal , and use of natural estrogen or progestogen through a nonoral route may constitute the safest approach. 30 Patients with positive aPL antibody titers or with APS should receive anticoagulation or low-dose aspirin (or both), and the type and dosage of these treatments should be defined according to the individual risk profile, as during pregnancy. Patients with positive aPL antibody titers should receive heparin thromboprophylaxis from the time of embryo transfer to reduce the risk of thrombosis, which increases from the beginning of the luteal phase, while women with APS should be switched from oral anticoagulant therapy to therapeutic doses of heparin for ovarian stimulation. Therefore, it is essential to tailor ART procedures to the individual patient's profile. Therapy before conception: counseling and fertility preservation As previously mentioned, fertility is known to be normal in women with SLE; however, it can be reduced in the following situations: amenorrhea accompanying severe flares, renal insufficiency-related hypofertility, as well as menstrual irregularities and premature ovarian failure secondary to alkylating agents, such as cyclophosphamide.
31,32 Since the effects of cyclophosphamide on fertility are age-and dose-dependent, physicians should consider preservation strategies, balancing the therapeutic effects against the risk of ovarian dysfunction, and should take into account all the possible factors with a negative impact on fertility (age, tobacco use, alcohol consumption). Therefore, all menstruating women should be counseled on the issue of fertility and on the possibility-if they are going to receive alkylating agents-to preserve it with gonadotropin-releasing hormone analogues (GnRH-a):
difficult. Preterm deliveries are associated with disease activity, as determined by the use of any medication throughout pregnancy and especially the use of glucocorticoids (at a prednisone dose of 10 mg/d or higher). 13 In patients with APS or SLE with positive antiphospholipid (aPL) antibody titers, important risk factors are a history of pregnancy morbidity 15 and thrombosis, the presence of lupus anticoagulant, and triple positivity of aPL antibodies.
16-18
A complete aPL antibody profile should be determined and anticardiolipin and anti-B2-glycoprotein I antibody titers should be evaluated before a planned pregnancy. It may be helpful to repeat aPL antibody tests during pregnancy to assess maternal and fetal risks.
Obstetric risk factors common to the general population could also be present and should be assessed according with general obstetric practice and recommendations.
19-22
Contraceptive measures A safe pregnancy starts with adequate planning and therefore also with adequate contraception to avoid pregnancies during disease flares or while patients are taking potentially teratogenic drugs. However, counseling regarding contraceptive use is not common: in a prospective observational study on 86 patients with SLE who were at risk for unplanned pregnancy, 59% of the patients reported no contraceptive counseling in the past year despite the use of potentially teratogenic medications, 22% reported inconsistent contraceptive use, and 53% depended solely on barrier methods.
23 Women with SLE should be counseled about the use of effective contraceptive measures, and the best strategy should be discussed with patients according to disease activity and individual risk factors for thrombotic events.
Two randomized controlled trials have shown that combined estrogen and progestogen or progestogen-only contraceptives do not increase the risk for flares in women with inactive or stable active SLE and negative aPL titers and no history of thrombosis. 24,25 Otherwise, in women with positive aPL titers (with or without APS), especially moderate or high titers, and with other thrombotic risks factors (hypertension, obesity, tobacco use), estrogen contraceptives should be avoided due to increased risk for thromboembolism. Even if few data are available, progestogen--only contraceptives are not correlated with disease flares and are considered safe for women with SLE, with the exception of those with positive aPL titers who are at the greatest risk of venous thromboembolism. In these patients, the use of progestogen-only contraceptives must be carefully weighed against the risk of thrombosis.
26 Unless gynecological contraindications are present, an intrauterine device, especially copper one, can be offered to all patients. Since patients with SLE and/or APS could be at increased risk for heavy menstrual bleeding due to treatment with anticoagulants or development of thrombocytopenia,
defects, structural abnormalities, cardiomyopathy, and congestive cardiac failure; however, the most common presentation is congenital heart block (CHB), which can lead to fetal death. 42 CHB affects about 2% of children born to nulliparous women with anti-Ro antibodies, but the risk increases to 16% to 20% in consecutive pregnancies after the birth of an affected child. Numerous tests have been developed for early detection of CHB, but fetal Doppler echocardiography remains the most common. In the presence of maternal anti-Ro/SSA antibodies, it is proposed that fetuses are monitored with echocardiography every week from 16 to 26 weeks of gestation and every second week thereafter. 43 The detection of an early conduction defect such as prolonged PR interval should be considered a danger signal.
It has to be acknowledged that the risk for CHB in anti-Ro-positive women without previous CHB is low; therefore, the cost-effectiveness of intensive surveillance and its timing are still a matter of debate. Due to the high risk of recurrence, this monitoring should be offered to all patients with a previous pregnancy complicated with CHB.
The effectiveness of treatment with fluorinated steroids has not been proved in established third-degree hearth block 44 ; however, a recent study on anti-Ro/SSA-positive women suggests that, despite its unproven benefit, the Doppler screening protocol is well accepted by patients.
45
Therapy during pregnancy: prevention and management of complications Drug treatment during pregnancy in patients with SLE and/or APS may be required to control maternal disease, which can adversely affect fetal well-being and pregnancy outcome, as well as to prevent complications. Adjustment of therapy in a patient who is planning pregnancy is aimed at introducing drugs that can control disease activity and are considered safe for the fetus. 1
Hydroxychloroquine (HCQ) should be recommended in women with SLE before conception and should be continued during pregnancy.
46,47
Its beneficial effect has also been demonstrated in a randomized controlled trial. 48 In addition, there are data suggesting that the use of HCQ during pregnancy might reduce the risk of CHB, 49 especially in subsequent pregnancies of women with a previous child with CHB. 50 The protective role of HCQ in pregnant women with aPL antibody positivity is controversial due to its anti-inflammatory, antiaggregant, and immunoregulatory properties, 51 and future prospective studies are necessary to clarify whether HCQ should be routinely recommended in clinical practice for women positive for aPL antibodies.
Although many drugs used to treat SLE are potentially harmful in pregnancy, there are some safe options that should be used during in fact, could start GnRH-a before or simultaneously with starting cyclophosphamide. As in patients with cancer, GnRH-a have a good safety profile and are effective in reducing amenorrhea rates, improving menstruation resumption, and increasing pregnancy rates in patients with SLE. However, the advantage of GnRH-a was shown only in observational studies but not in randomized controlled trials. 33
During pregnancy: treatment options and monitoring strategies Predictive biomarkers to monitor disease activity The negative impact of disease activity on both maternal and fetal outcomes has been previously highlighted. Some physiologic changes reflected in laboratory test results (such as an increase in erythrocyte sedimentation rate and complement levels) as well as some pregnancy-related clinical manifestations (such as fatigue or peripheral edema) may mimic lupus activity. Therefore, the diagnosis of disease flares might be more difficult during pregnancy, 34 and validated lupus activity scales have been modified for pregnancy to offer possible guidance to physicians. 35,36 A strict clinical, serological, and laboratory follow-up is mandatory during pregnancy, including evaluation of renal function (serum creatinine levels and glomerular filtration rate), urine sediment, proteinuria, serum uric acid, and blood pressure, as well as the levels of serological markers (complement proteins C3/C4 and anti -double stranded DNA [anti-dsD-NA] antibodies). A decline in serum C3/C4 levels (even if still within the reference range) or the lack of elevated levels during the first period of pregnancy, as well as positive or increased titers of anti-dsDNA antibodies, if correlated with some clinical lupus activity, could help a physician early recognize a disease flare and to differentiate it from preeclampsia in the second part of pregnancy. 7,37,38
Pregnancy monitoring Pregnancy in patients with SLE and APL is at risk of intrauterine growth restriction (IUGR), and this condition exposes the fetus to an increased risk of complications; in fact, IUGR is a major determinant of adverse perinatal outcomes. Ultrasound markers of IUGR include alterations in biometric ratios, uteroplacental Doppler, and fetal growth velocity.
39 Pregnant women with SLE and/or APS should be followed with ultrasonographic protocols for high-risk pregnancy, including supplementary Doppler sonography in the second and third trimesters. Abnormal blood flow patterns in fetal circulation detected by Doppler ultrasound may indicate placental insufficiency and, consequently, poor fetal prognosis. Despite a good negative predictive value for placental-associated disorders such as preeclampsia and IUGR, umbilical and uterine artery Doppler sonography at 20 to 24 weeks had a modest positive value, especially in the absence of biometric alteration. 40,41
Beyond pregnancy: medical issues related to women's health Menopause and hormone replacement therapy Menopause is associated with significant physiologic changes, particularly in the cardiovascular, skeletal, and central nervous systems. Three randomized controlled trials have investigated the effects of hormone replacement therapy (HRT) in postmenopausal patients. No increased risk of severe disease flare was reported, although there was a small increase in the risk of mild to moderate flare (relative risk, 1.34), as compared with placebo. 68, 69 However, an apparently increased risk of thrombosis seems to be a real threat in women with SLE who receive HRT, 70 even if these findings are limited by the exclusion of patients with aPL antibodies and a history of thrombosis. Moreover HRT does not seem to increase the risk of cardiovascular events. 71, 72 Therefore, HRT can be considered for short-term (up to 1-to 2-year) management of severe menopausal symptoms after the assessment of the patient's risk profile, preferably in stable inactive disease and with negative aPL titers. The benefit should be balanced against the risk of flare and thrombotic risk.
Screening for malignancies Multicenter studies and meta-analyses have demonstrated that patients with SLE are at higher risk for cervical dysplasia (especially high-grade squamous intraepithelial lesions) and vaginal and vulvar cancers than general population, due to a higher frequency of human papillomavirus (HPV) infection. [73] [74] [75] A relationship between cervical abnormalities and previous use of immunosuppressive drugs, particularly those exposed to cyclophosphamide in a cumulative dose-dependent way, has been reported. 76, 77 Thus, a preventive counseling about cancer surveillance appears relevant in sexually active patients with SLE who receive immunosuppressive therapy, and gynecologic visits at shorter intervals than in general population seem to be a reasonable approach in these patients. No increased risk for breast, ovarian, and endometrial cancer has been observed; therefore, the same screening protocols as in general population are applied. 78 Human papillomavirus vaccination Prospective studies have shown a good safety and efficacy profile of a HPV vaccine in patients with SLE, with no increase in lupus activity or flares and excellent seroconversion rates. 79, 80 The quadrivalent HPV vaccine has been associated with venous thromboembolic events, even if the significance of these findings is not clear. 81 Starting from the previous considerations about HPV infection and increased incidence of cervical dysplasia in SLE patients, HPV vaccination should be considered in young women with SLE and/or APS with stable/inactive disease, carefully weighing against thrombotic risks.
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this period. Corticosteroids represent the treatment of choice in cases of reactivation of SLE during pregnancy and can be used as prednisone or prednisolone, which is inactivated by enzyme 11-β-hydroxysteroid dehydrogenase 2 and reduce fetal exposure to approximately 10% of maternal dosage 52 ; therefore, the use of these drugs does not replace the use of betamethasone or dexamethasone when they are indicated for fetal lung maturation. Exposure to steroids should be limited to a minimum dose during pregnancy for an increased risk of diabetes, hypertension, and premature rupture of membranes. 53 However, in case of moderate to severe flares, short courses of high-dose and/or intravenous-pulse glucocorticoids can be used. 5 Azathioprine and calcineurin inhibitors (cyclosporine A, tacrolimus) are therapeutic resources available for active SLE during pregnancy. Azathioprine has documented safety, can control disease activity, and is not associated with teratogenicity. 14, 54 The dose should be limited to a maximum of 2.5 mg/kg/d to avoid risk of fetal cytopenia and immune suppression. 53 Cyclophosphamide, mycophenolate mofetil, leflunomide, and methotrexate have teratogenic effects and should not be used during pregnancy. 55 In case of severe disease flare during pregnancy, intravenous immunoglobulin and plasmapheresis remain alternative options as additional therapies.
There are scarce data on the use and safety of belimumab and rituximab during pregnancy; therefore, these drugs should be used only when other pregnancy-compatible drug cannot effectively control maternal disease.
56
Low-dose aspirin should be considered and added before conception and during pregnancy to decrease the risk of preeclampsia, especially in patients with lupus nephritis or those with positive aPL antibody titers. 57, 58 However, all patients with positive titers should be stratified for the risk of maternal and fetal complications during pregnancy, and a combination therapy of low-dose aspirin and heparin should be considered.
Heparin and low-dose aspirin are widely recognized as the current treatments of choice for APS in pregnancy. [59] [60] [61] Heparin is initiated after a positive pregnancy test and needs to be continued for 6 weeks postpartum. Patients with prior systemic thrombosis should receive full therapeutic doses of heparin throughout pregnancy, while those with obstetric APS-prophylactic doses. Low-molecular-weight heparin has demonstrated similar efficacy to unfractionated heparin in prospective studies on obstetric APS. 62, 63 In patients refractory to these treatment strategies, an additional use of steroids, intravenous immunoglobulin, and plasmapheresis has shown benefit in case reports.
64-66
Eventually, physicians should consider adjunct supplementation with vitamin D and calcium to support bone health, especially for patients on steroids and heparin.
